A 62-year-old man with cirrhotic ascites due to chronic Treatment started urgently with cautious hydration, blood and fresh-frozen plasma transfusions, lactulose hepatitis B infection was admitted because of ascites enemas and neomycin. Three days later, he was orientdeterioration, malaise, fatigue, and mental obtunated in time and place. dation. He was on frusemide 80 mg per os and spironolactone 100 mg per os daily. On physical examination (i) What is the interpretation of the patient's acidhepatic failure stigmata, ascites, and flapping tremor base status? were evident, and the patient was estimated to be on (ii) Which are the mechanisms of the respiratory stage III of hepatic encephalopathy. Blood pressure alkalosis? was 130/75 mmHg on supine position, and (iii) Which are the mechanisms leading to metabolic 105/60 mmHg on upright position.
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(Na+/Cl−=1.23) while metabolic alkalosis is com-
Answers to questions on the preceding page:
monly manifested by a low serum chloride concentration [3] . The patient had a mixed respiratory and metabolic Respiratory alkalosis is encountered in all forms alkalosis. Respiratory alkalosis evidenced by the low of liver disease. In general, its degree increases with PCO 2 in the presence of alkalaemia was due to primary increasing severity of underlying liver disease, while in hyperventilation. In cases of respiratory alkalosis there several studies a positive correlation between increasing is a compensatory decrease in serum bicarbonate conseverity of respiratory alkalosis and decreasing mental centration. In fact, within a few minutes after the onset status has been observed [4]. of respiratory alkalosis H+ ions move from the cells
The cause of the respiratory alkalosis seen in liver towards the extracellular fluid, where they combine disease has not been ascertained. A significant inverse with HCO− 3 resulting in an appropriate fall in the correlation between ammonia concentration and PCO 2 serum HCO− 3 concentration. Additionally, in the preshas been found. However, it appears unlikely that an ence of persistent hypocapnea, there is a compensatory increase in blood NH 3 is the sole factor responsible decrease in the H+ secretion, presumably mediated, at for respiratory alkalosis in hepatic cirrhosis. The coexleast in part, by a parallel rise in renal tubular cell pH.
istent hypoxaemia occasionally found in some patients This response is manifested by HCO− 3 loss in the urine with hepatic cirrhosis does not seem to play a critical and by decreased urinary NH+ 4 secretion. Both of these role in the pathogenesis of respiratory alkalosis in effects lower the serum HCO− 3 concentration, the latter liver disease. by preventing the excretion of the daily H+ load,
The most probable mechanism of respiratory alkalthereby resulting in H+ retention. On average, the osis is the direct stimulation of the respiratory centre combination effect of the cell buffer and the renal due to retained amines or due to other humoral factors, compensation leads to a new steady state in which the such as progesterone, which is a respiratory stimuserum HCO− 3 concentration falls approximately lant in humans degraded by the liver. Finally, it has 4 mmol/l for each 10 mmHg reduction in the PCO 2 been suggested that despite respiratory alkalosis, in the [1] . Thus, in our case the expected values for HCO− 3 brainstem of patients with liver disease there is should be 19-20 mmol/l. However, the patient's serum intracellular acidosis due to the disruption of cell bicarbonate concentration was somewhat increased metabolism resulting in chronic hyperventilation [4, 5] . (27 mmol/l ). This could be caused by superimposed Metabolic alkalosis is commonly found in patients metabolic alkalosis, due to the effective circulating with liver disease and diuretic therapy is most often volume depletion (evidenced by the presence of orthosresponsible. The main mechanisms contributing to tatic hypotension and the increased serum urea/creatindiuretic-induced metabolic alkalosis are [2, 3] : ine ratio (5551)) and to the previous administration of frusemide [2, 3] . The pre-existent spironolactone (i) The increased urinary H+ loss resulting from the administration would have been expected to lead to enhanced distal H+ secretion, which can be aldosterone resistance and hyperkalaemia, which can ascribed to the hypersecretion of aldosterone due impair NH+ 4 production and excretion, and would to the associated hypovolaemia, to the concomhave led to hyperchloraemic metabolic acidosis. The itant development of hypokalaemia, and to the only clue pointing to the possibility of coexistent increased distal flow. It should be mentioned, hyperchloremic acidosis could be the relatively high however, that in our patient hyperkalaemia, partly (compared to sodium) serum chloride concentration due to spironolactone administration, was evident rather than hypokalaemia. (ii) The loss of chloride-rich, bicarbonate-free fluid with resultant contraction around existing bicar- 
